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1RUHSLQHSKULQH 1( D KRUPRQH DQG DOVR D
QHXURWUDQVPLWWHU LV VHFUHWHG E\ WKH DGUHQDO PHGXOOD
DQG WKH QHUYH HQGLQJV RI WKH V\PSDWKHWLF QHUYRXV
V\VWHP DQG LV UHOHDVHG LQWR WKH EORRGVWUHDP WR FDXVH
YDVRFRQVWULFWLRQ DQG LQFUHDVH WKH KHDUW UDWH DQG
EORRG SUHVVXUH 'RSDPLQH '$ DV D PDMRU
QHXURWUDQVPLWWHU LQ WKH FHQWUDO V\VWHP FDQ LQLWLDWH
PDQ\ ERGLO\ UHVSRQVHV LQFOXGLQJ WKH VWLPXODWLRQ RI
KHDUW DFWLRQ ZLWK DQ LQFUHDVH RI EORRG SUHVVXUH EXW
LWV FRQFHQWUDWLRQ LV FRUUHODWHG ZLWK WKH V\PSDWKHWLF
GLVFKDUJH WRJHWKHU ZLWK 1( 7KH UHVXOWV RI WKH
VLJQLILFDQWO\ ORZHUHG FRQFHQWUDWLRQ RI 1( LQ WKH 3UR
DQG =*&' JURXSV DQG WKH VLJQLILFDQWO\ ORZHUHG '$
OHYHO LQ WKH 3UR UDWV WKDQ WKH 0RGHO UDWV DUH
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH   

SDUDOOHOHG ZLWK WKH ILQGLQJV LQ 63 DQG +5 VHH )LJ

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)LJ &KDQJHV LQ SODVPD QRUHSLQHSKULQH 1( DQG
GRSDPLQH '$ 6LJQLILFDQWO\ GLIIHUHQW IURP WKH
0RGHO JURXS 3
%RQH 7XUQRYHU 0DUNHUV
7KH VHUXP RVWHRFDOFLQ 2& ZDV PHDVXUHG DV D
VSHFLILF SURGXFW RI WKH RVWHREODVW $QG WKH XULQDU\
HOLPLQDWLRQ RI GHR[\S\ULGLQROLQH 'SG D FROODJHQ
EUHDNGRZQ SURGXFW LQGLFDWLYH RI WKH RVWHREODVW
DFWLYLW\ ZDV GHWHUPLQHG DQG QRUPDOL]HG WR
FUHDWLQLQH &UH 29;LQGXFHG VLJQLILFDQW ULVHV LQ
WKH XULQH 'SG DQG VHUXP 2& DW WKH WK ZHHN RI DJH
DV FRPSDUHG ZLWK WKH 6KDP UDWV VXJJHVWHG DQ
LQFUHDVH LQ ERQH WXUQRYHU UDWH LQ WKH 29; UDWV VHH
)LJ  7KH XSUHJXODWLRQ RI 'SG OHYHOV ZDV QRW
LQIOXHQFHG E\ 3UR DQG =*&' WUHDWPHQWV EXW
VLJQLILFDQWO\ VXSSUHVVHG E\ WKH 3UR&W DQG =*&'
&W WUHDWPHQWV YV 0RGHO 3 :LWK WKH
VXSSUHVVLQJ RI ERQH UHVRUSWLRQ WKH H[FHVV 2& OHYHOV
LQGXFHG E\ 29; ZHUH DOVR VXSSUHVVHG
VLPXOWDQHRXVO\ ZKLFK WHQGHG WR EH ORZHU LQ DOO WKH
WKHUDSHXWLF JURXSV WKDQ WKH 0RGHO UDWV DQG DPRQJ
WKHP WKH 3UR JURXS VKRZHG D VLJQLILFDQWO\ GHFUHDVH
ZKHQ FRPSDUHG ZLWK WKH 0RGHO JURXS 7KHVH UHVXOWV
LQGLFDWHG WKDW WKH 3UR DQG =*&' WUHDWPHQWV QHLWKHU
VXSSUHVV ERQH UHVRUSWLRQ QRU SURPRWH ERQH
IRUPDWLRQ ZKHUHDV WKH DGPLQLVWUDWLRQ RI FDOFLWRQLQ
IURP WKH WK ZHHN RI DJH SOD\HG D SULPDU\ UROH LQ
VXSSUHVVLQJ ERQH ORVV DIWHU 29; LQ WKH SUHVHQW
VWXG\
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0DQ\ DQLPDO DQG KXPDQ VWXGLHV KDYH EHHQ
FRQGXFWHG WR HVWLPDWH WKH ULVN RI IUDFWXUHV E\ XVLQJ
ȕEORFNHUV EXW ZLWK GLIIHUHQW UHVXOWV REWDLQHG
7DNHGD UHSRUWHG WKDW WKH ȕEORFNHU SURSUDQRORO
LQFUHDVHG ERQH IRUPDWLRQ LQ RYDULHFWRPL]HG IHPDOH
UDWV  %XW WKH GDWD IURP WKH 'DQLVK RVWHRSRURVLV
SUHYHQWLRQ VWXG\ VKRZHG D  ORZHU VHUXP
FDOFLXP OHYHO LQ WKH ZRPHQ WUHDWHG ZLWK ȕEORFNHUV
DV FRPSDUHG ZLWK WKDW RI WKH XQWUHDWHG ZRPHQ
VXJJHVWLQJ WKDW WKH XVH RI ȕEORFNHU LV OLQNHG WR DQ
LQFUHDVHG ULVN RI IUDFWXUH DQG ZLWK QR FKDQJH LQ
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH    
ERQH GHQVLW\  ,GHQWLFDOO\ 5HLG¶V VWXG\ RQ ERQH
WXUQRYHU LQ QRUPDO SRVWPHQRSDXVDO ZRPHQ XVLQJ D
ȕEORFNHU VKRZHG WKDW WKH ERQH GHQVLWLHV LQ ERWK WKH
OXPEDU VSLQH DQG WRWDO SUR[LPDO IHPXU GLG QRW
FKDQJH VLJQLILFDQWO\ $QG WKH VWXG\ VKRZHG WKDW
WKH GRVDJH RI SURSUDQRORO ZH XVHG FRXOG QRW
LPSURYH WKH GHFUHDVHG %0' LQGXFHG E\ 29;
ZKLFK GLG QRW PDWFK 7DNHGD¶V ILQGLQJV
(O0DV HW DO LQYHVWLJDWHG WKH UROH RI RYDULDQ
KRUPRQHV DQG V\PSDWKHWLF DFWLYLW\ LQ WKH
PRGXODWLRQ RI HWKDQRO UHVSRQVHV 7KH\ IRXQG WKDW
WKH UHGXFHG K\SRWHQVLYH HIIHFW RI HWKDQRO LQ 29;
UDWV ZDV DVVRFLDWHG ZLWK DQ LQFUHDVH LQ WKH
V\PSDWKHWLF DFWLYLW\ DV LQGLFDWHG E\ WKH VLJQLILFDQW
LQFUHDVHV LQ WKH SODVPD 1( OHYHOV 7KH  DQG
 KLJKHU 1( DQG '$ FRQFHQWUDWLRQ WKDQ WKH VKDP
UDWV LQ WKH VWXG\ DOVR VHHPV WR VXJJHVW D UHODWLYHO\
LQFUHDVHG DFWLYLW\ RI WKH V\PSDWKHWLF QHUYHV IRU
29; UDWV ZKLFK PDWFKHG (O0DV¶V UHVXOWV DV ZHOO
,Q DGGLWLRQ =*&' GHFUHDVHG WKH 63 VLJQLILFDQWO\
WKDQ WKH 6KDP UDWV DQG DW WKH WK ZHHN WKH +5 DQG
SODVPD 1( FRQFHQWUDWLRQ ZHUH DOVR GHFUHDVHG DV
FRPSDUHG WR WKH 0RGHO DQG 6KDP UDWV E\ 3UR DQG
=*&' WUHDWPHQWV 7KHVH UHVXOWV VHHP WR VXJJHVW
WKHLU FHQWUDO GHSUHVVDQW DFWLRQV LQ 29; UDWV $ORQJ
ZLWK WKH VLJQLILFDQWO\ GHFUHDVHG 2& OHYHO RI WKH 3UR
UDWV DV FRPSDUHG WR WKH PRGHO UDWV LW VHHPV WKDW WKH
GUXJV ZLWK V\PSDWKHWLF LQKLELWLQJ DFWLRQV OLNH 3UR
DQG =*&' FRXOG QRW VWLPXODWH ERQH IRUPDWLRQ DQG
WKH\ ZHUH QRW FRUUHODWHG ZLWK ERQH PHWDEROLVP
ZKLFK DFFRUGV ZLWK WKH 5HLG¶V REVHUYDWLRQV 
1HYHUWKHOHVV LQ WKH VDPH FRQWURO FRQGLWLRQ
FDOFLWRQLQ DGPLQLVWUDWLRQ UHYHUVHG WKH KHDUW UDWH DQG
WKH 1( OHYHO UHVXOWLQJ IURP WKH SUHYLRXV WUHDWPHQW
E\ 3UR DQG =*&' $QG IXUWKHUPRUH WKH 3UR&W DQG
=*&'&W WUHDWPHQWV DSSHDUHG WR VLJQLILFDQWO\
LQFUHDVH %0' LQ WKH OXPEDU YHUWHEUDH DV FRPSDUHG
WR WKH PRGHO UDWV EXW QR VLPLODU FKDQJHV ZHUH IRXQG
LQ WKH WLELDO DQG IHPRUDO %0' 7KHVH SUHYHQWLYH
HIIHFWV LQ WKH VSRQJ\ RVWHRSRURVLV UDWKHU WKDQ WKDW LQ
WKH FRUWLFDO ERQH DUH FRQVLVWHQW ZLWK .DYXQFX¶V
ILQGLQJV $OO WKHVH FRQILUP WKH FRPSOHWH DFFXUDF\
RI WKH H[SHULPHQWDO VLWXDWLRQV DQG VXSSRUW WKH
LUUHIXWDELOLW\ RI WKH VWXG\ 7KH PHFKDQLVP IRU ERQH
ORVV LV GXH WR D QHJDWLYH LPEDODQFH RI ERQH
UHVRUSWLRQ DQG IRUPDWLRQ ,Q WKLV VWXG\ WKH
VLJQLILFDQWO\ KLJKHU 'SG DQG 2& OHYHOV LQ WKH 0RGHO
UDWV WKDQ WKDW LQ WKH VKDP UDWV DUH LQ DFFRUGDQFH ZLWK
RWKHU ILQGLQJV VXJJHVWLQJ WKDW WKH 29; UDW PRGHO LV
FKDUDFWHUL]HG E\ D KLJK ERQH WXUQRYHU UDWH $QG WKH
VLJQLILFDQWO\ GHSUHVVHG 'SG DQG VOLJKWO\ UHGXFHG 2&
OHYHOV E\ 3UR&W DQG =*&'&W WUHDWPHQWV VHHP WR
LQGLFDWH WKDW WKH LPSURYHG ERQH PDVV LV RZHG
SUREDEO\ WR WKH ERQH UHVRUSWLRQ GHSUHVVLRQ UDWKHU
WKDQ ERQH IRUPDWLRQ SURPRWLRQ
=*&' LV D 7&0 SUHVFULSWLRQ FRPPRQO\ XVHG WR
WUHDW UK\WKPLD DQG SDOSLWDWLRQ GXH WR GHILFLHQF\ RI TL
DQG EORRG /L HW DO KDYH UHSRUWHG WKDW =*&' PD\
VORZ WKH KHDUW UDWH ,Q WKH VWXG\ WKH GHFUHDVHG 1(
DQG '$ OHYHOV VHHPHG WR UHGXFH WKH V\PSDWKHWLF
LQKLELWLQJ DFWLRQ DV ZHOO (YHQ WKRXJK WKH
DQWLRVWHRJHQLF IXQFWLRQ RI =*&' LQ VXSSUHVVLQJ
ERQH ORVV ZDV QRW REVHUYHG WKH V\PSDWKHWLF
K\SRDFWLYLWLHV LQ VORZLQJ WKH KHDUW UDWH DQG
GHFUHDVLQJ WKH SODVPD 1( OHYHO ZRXOG SURYH LW WR EH
DQ DOWHUQDWLYH IRU WUHDWPHQW RI DXWRQRPLF G\VWRQLD
PHQWDO VWUDLQ RU RWKHU VWUHVV GLVHDVHV LQ SUHVHQW
PRGHUQ VRFLHW\
,Q VXPPDU\ WKH DGPLQLVWUDWLRQ RI SURSUDQRORO DQG
=*&' PD\ LQKLELW WKH V\PSDWKHWLF QHUYRXV WRQH LQ
RYDULHFWRPL]HG IHPDOH UDWV EXW LW SURYLGHV QR
HYLGHQFH IRU WKH VXJJHVWLRQ WKDW ȕEORFNHU WKHUDS\
PD\ LQFUHDVH ERQH IRUPDWLRQ 7KHUHIRUH WKH YDOLGLW\
RI WKH XVH IRU FOLQLFDO WUHDWPHQW RI RVWHRSRURVLV
VKRXOG EH MXVWLILHG E\ IXWXUH UHVHDUFKHUV
5()(5(1&(6
 %OXP 6& +HDWRQ 61 %RZPDQ %0 HW DO 'LHWDU\ VR\
SURWHLQ PDLQWDLQV VRPH LQGLFHV RI ERQH PLQHUDO GHQVLW\
DQG ERQH IRUPDWLRQ LQ DJHG RYDULHFWRPL]HG UDWV - 1XWU
   
 &KHUUXDX 0 )DFFKLQHWWL 3 %DURXNK % HW DO &KHPLFDO
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH   
V\PSDWKHFWRP\ LPSDLUV ERQH UHVRUSWLRQ LQ UDWV D UROH IRU WKH
V\PSDWKHWLF V\VWHP RQ ERQH PHWDEROLVP %RQH   

 7RJDUL $ $GUHQHUJLF UHJXODWLRQ RI ERQH PHWDEROLVP
SRVVLEOH LQYROYHPHQW RI V\PSDWKHWLF LQQHUYDWLRQ RI
RVWHREODVWLF DQG RVWHRFODVWLF FHOOV 0LFURVF 5HV 7HFK
   
 0RRUH 5( 6PLWK &. %DLOH\ &6 HW DO &KDUDFWHUL]DWLRQ
RI EHWDDGUHQHUJLF UHFHSWRUV RQ UDW DQG KXPDQ
RVWHREODVWOLNH FHOOV DQG GHPRQVWUDWLRQ WKDW EHWD
UHFHSWRU DJRQLVWV FDQ VWLPXODWH ERQH UHVRUSWLRQ LQ RUJDQ
FXOWXUH %RQH 0LQHU    
 7DNHGD 6 (OHIWHULRXV ) /HYDVVHXU 5 HW DO /HSWLQ
UHJXODWHV ERQH IRUPDWLRQ YLD WKH V\PSDWKHWLF QHUYRXV
V\VWHP &HOO    
 &RFN 7$ $XZHU[ - /HSWLQ FXWWLQJ WKH IDW RII WKH ERQH
/DQFHW    
 6FKOLHQJHU 5* .UDHQ]OLQ 0( -LFN 66 HW DO 8VH RI EHWD
EORFNHUV DQG ULVN RI IUDFWXUHV -$0$   

 6DNDPRWR 6 6DVVD 6 .XGR + HW DO 3UHYHQWLYH HIIHFWV
RI D KHUEDO PHGLFLQH RQ ERQH ORVV LQ UDWV WUHDWHG ZLWK D
*Q5+ DJRQLVW (XU - (QGRFULQRO    

 =KDQJ < /DL :3 /HXQJ 3& HW DO (IIHFWV RI IUXFWXV
OLJXVWUL OXFLGL H[WUDFW RQ ERQH WXUQRYHU DQG FDOFLXP
EDODQFH LQ RYDULHFWRPL]HG UDWV %LRO 3KDUP %XOO 
  
 ;LH 0 6KHQ % 0RGHUQ UHVHDUFK RI &KLQHVH GUXJV DQG
SUHVFULSWLRQ %HLMLQJ ;XH\XDQ 3XEOLVKLQJ +RXVH 

 /L 3 .DQJ < /LX <; $ VWXG\ RQ DUUK\WKPLD LQIOXHQFH RI
]KLJDQFDR LQMHFWLRQ WR QRUPDO DQG <LQGHILFLHQW UDWV
3KDUPDFRORJ\ DQG &OLQLFV RI &KLQHVH 0DWHULD 0HGLFD
  
 5HMQPDUN / 9HVWHUJDDUG 3 .DVVHP 0 HW DO )UDFWXUH
ULVN LQ SHULPHQRSDXVDO ZRPHQ WUHDWHG ZLWK EHWD
EORFNHUV &DOFLI 7LVVXH ,QW    
 5HLG ,5 /XFDV - :DWWLH ' HW DO (IIHFWV RI D EHWDEORFNHU
RQ ERQH WXUQRYHU LQ QRUPDO SRVWPHQRSDXVDO ZRPHQ D
UDQGRPL]HG FRQWUROOHG WULDO - &OLQ (QGRFULQRO 0HWDE
   
 (O0DV 00 $EGHO5DKPDQ $$ 2YDULHFWRP\ DOWHUV WKH
FKURQLF KHPRG\QDPLF DQG V\PSDWKHWLF HIIHFWV RI HWKDQRO
LQ UDGLRWHOHPHWHUHG IHPDOH UDWV &OLQ ([S +\SHUWHQV
  
 .DYXQFX 9 6DKLQ 6 %D\GDV * HW DO $ FRPSDULVRQ RI
HVWURJHQ DQG WZR GLIIHUHQW GRVHV RI FDOFLWRQLQ LQ
RYDULHFWRPL]HG UDWV <RQVHL 0HG -    
